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(54) Steering knuckle and suspension module 

(57) A module (10) for a motor vehicle comprising a 
suspension strut (12) including an outer tubular housing 
(16) for a hydraulic damper (24) and a spring seat (18); 
and a steering knuckle (14); wherein the housing, the 
spring seat and the steering knuckle are formed as an 
integral one-piece assembly. Reduces assembly com- 
plexity, time and cost. 
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Descripti n 

Technical Field 

[0001 ] The present invention relates to a module for s 
a motor vehicle which includes a steering knuckle and a 
suspension strut. 

Background of the Invention 

[0002] In a motor vehicle, rt is usual practice to 
assemble the corner module of the vehicle from sepa- 
rately formed components of suspension strut, steering 
knuckle, brake caliper, wheel bearing, and other compo- 
nents. The suspension strut includes an outer tubular 
housing for a hydraulic damper, with a lower spring seat, 
a mounting bracket, and a stabiliser bar bracket 
mounted on the housing. A coil spring is positioned 
between the lower spring seat and an upper mounting 
assembly. The mounting bracket is used to attach the 
hydraulic damper to the steering knuckle. This known 
arrangement has disadvantages associated with 
assembly of the corner module and manufacture of the 
components, because of the need for accurate interface 
connections. 

Summary of the Invention 

[0003] It is an object of the present invention to 
overcome the above mentioned disadvantages. 
[0004] A module in accordance with the present 
invention for a motor vehicle comprises a suspension 
strut including an outer tubular housing for a hydraulic 
damper and a spring seat; and a steering knuckle; 
wherein the housing, the spring seat and the steering 
knuckle are formed as an integral one-piece assembly. 
[0005] The module of the present invention pro- 
vides a reduction in assembly complexity, time and 
costs by removing the need to provide accurate inter- 
face between the housing of the suspension strut and 
the steering knuckle. 

Brief Description of the Drawings 

[0006] The present invention will now be described, 
by way of example, with reference to the accompanying 
drawings, in which :- 

Figure 1 is a perspective view, from one side, of a 
module in accordance with the present invention, 
with other components attached to the module; 
Figure 2 is a perspective view of the module of Fig- 
ure 1 from the other side with a brake disc in posi- 
tion; and 

Figure 3 is a cross-sectional view of the module of 
Figures 1 and 2. 



Description of the Preferred Embodiment 

[0007] Referring to the drawings, the module 10 in 
accordance with the present invention is for mounting in 
a motor vehicle (not shown). The module 1 0 includes a 
suspension strut 12 and a steering knuckle 14. The sus- 
pension strut 12 includes a substantially tubular housing 
16 and a lower spring seat 18 for a coil spring 20 asso- 
ciated with the suspension strut. A combined upper 
spring seat and mounting assembly 22 is attached to 
the suspension strut 12 for securing the strut to the 
chassis (not shown) of the motor vehicle in the usual 
manner. In the present embodiment, the suspension 
strut 12 includes a monotube hydraulic damper 24, with 
the housing 16 supporting or defining the tube of the 
damper. The upper end 26 of the damper 24 is attached 
to the mounting assembly 22 and the lower end 28 of 
the damper is attached to the steering knuckle 14. In an 
alternative embodiment, the suspension strut may 
include a twin tube hydraulic damper, with the housing 
1 6 supporting or defining the outer tube of the damper. 
[0008] The steering knuckle 14 includes a main 
body 30 and a pair of arms 32 extending between the 
main body and the housing 16 of the suspension strut 
1 2. The upper ends 48 of the arms 32 are attached to 
the housing 16 on opposed sides thereof. In the alterna- 
tive arrangement of having a twin tube damper as part - 
of the suspension strut, the pair of arms 32 may be 
replaced by a single arm. The steering knuckle 14 also 
includes a steering ball joint arm 34 and a bracket 36 for 
a lower control arm ball joint 38. The ball joint arm 34 
and the bracket 36 are integral with the main body 30 in 
the usual manner. The main body 30 is substantially 
annular and has an aperture 40 for receiving a wheel 
bearing 42 attached to a wheel hub 44 and brake disc 
46 in the usual manner. The steering knuckle 14 
includes a brake mounting bracket 50 for the mounting 
of a hydraulic brake caliper 52, as shown, or an electri- 
cally operated brake (not shown). The brake mounting 
bracket 50 is preferably positioned substantially diamet- 
rically opposite to the bracket 36 for the lower control 
arm ball joint 38. 

[0009] A stabiliser bar bracket 54 is attached to the 
housing 16 of the suspension strut 12. 
[001 0] In accordance with the present invention, the 
housing 16 and the lower spring seat 18 of the suspen- 
sion strut 1 2; and the main body 30 and the arm or arms 
32 of the steering knuckle 14, are formed integrally in 
one piece, preferably by casting from aluminium or alu- 
minium alloy. Where two arms 32 are present, the arms 
preferably have a substantially L-shaped cross-section 
for rigidity and strength, with the lower end 28 of the 
hydraulic damper 24 extending between the arms and 
being attached to the main body 30 of the steering 
knuckle 14. The spring seat 18 preferably comprises 
three of more fingers 56 which extend radially outwards 
from the housing 16. The stabiliser bar bracket 54 is 
preferably integrally formed with the housing 16. In an 
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alternative arrangement, the brake mounting bracket 50 
may be omitted and the hydraulic brake caliper 52 may 
have a caliper housing 58 which is integrally formed with 
the housing 16, spring seat 18, main body 30 and arm 
or arms 32. 

[0011] The present invention allows for a reduction 
in the number of parts for forming the module 10 with 
reduced assembly complexity, validation and assembly 
time, and cost. The integration of the steering knuckle 
and the suspension strut housing reduces stresses and 
provides higher stiffness at the interface between the 
knuckle and housing when compared to known arrange- 
ments. The preferred use of aluminium or aluminium 
alloy provides a mass reduction compared to known 
steel arrangements. The preferred positioning of the 
hydraulic brake caliper 52 provides improved heat dissi- 
pation, and allows a reduction in size for the brake 
mounting bracket 50 compared to previously known 
arrangements. 

Claims 



the steering knuckle includes an annular main body 
with a bracket for a lower control arm ball joint, 
wherein the bracket is positioned substantially radi- 
ally opposite the brake mounting bracket or the cal- 
5 iper housing; and with a steering ball joint arm. 

10. A module as claimed in any one of Claims 1 to 9, 
wherein a stabiliser bar bracket is integrally formed 
on the housing. 
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1 . A module for a motor vehicle comprising a suspen- 
sion strut including an outer tubular housing for a 
hydraulic damper and a spring seat; and a steering 25 
knuckle; wherein the housing, the spring seat and 
the steering knuckle are formed as an integral one- 
piece assembly. 

2. A module as claimed in Claim 1 , wherein the one- 'so 
piece assembly is formed by casting from alumin- 
ium or aluminium alloy. 

3. A module as claimed in Claim 1 or Claim 2, wherein 
the steering knuckle is integrally connected to the 35 
housing of the suspension strut by one or more 
arms. 

4. A module as claimed in Claim 3 having two arms, 
wherein the arms are attached to the housing on 40 
opposite sides of the housing. 

5. A module as claimed in Claim 4, wherein the arms 
have a substantially L-shaped cross-section. 

45 

6. A module as claimed in any one of Claims 1 to 5, 
wherein the spring seat comprises at least three fin- 
gers extending radially from the housing. 

7. A module as claimed in any one of Claims 1 to 6, so 
wherein the steering knuckle includes a brake 
mounting bracket. 

8. A module as claimed in any one of Claims 1 to 6, 
wherein the steering knuckle includes an integrally 55 
formed caliper housing for a hydraulic brake caliper. 

9. A module as claimed in Claim 7 or Claim 8, wherein 
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Fig.1. 
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Fig.2. 
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